Oligosaccharide substrates for heparin sulfamidase.
The Sanfilippo A syndrome is characterized by a deficiency in heparin sulfamidase, which removes the N-sulfate groups of heparan sulfate and heparin in the course of normal catabolism of these polysaccharides. [N-35S]Heparin is the most commonly used substrate for the assay of sulfamidase activity but has certain disadvantages which have prompted us to search for alternative substrates. We report here on the use of heparin oligosaccharides for this purpose. The trisaccharide, GlcN-IdoUA-GlcN, and the pentasaccharide, GlcN-GlcUA-GlcN-GlcUA-GlcN, were N-sulfated with [35S]sulfur trioxide-trimethylamine complex; the tetrasaccharide, GlcN-UA-GlcN-UA, and the pentasaccharide, GlcN-IdoUA-GlcN-IdoUA-GlcN, were labeled by reduction with sodium borotritide followed by chemical N-sulfation. When incubated with sonicates of cultured skin fibroblasts from normal individuals, all four oligosaccharides were found to serve as substrates for heparin sulfamidase. Fibroblast sonicates from patients with the Sanfilippo A syndrome had little or no activity toward these substrates. Optimal activity of the enzyme was at pH 4.4-4.5. Comparison of the kinetic parameters showed that heparin had a lower Km than the oligosaccharides, whereas the Vmax values of the latter were higher than for heparin.